Differentiation of spinous synapses in the mouse organ of corti.
The inner hair cells, the primary auditory receptors, are perceived only as a means for transfer of sound signals via the auditory nerve to the central nervous system. During initial synaptogenesis, they receive relatively few and mainly somatic synapses. However, around the onset of hearing (10-14 postnatal days in the mouse), a complex network of local spinous synapses differentiates, involving inner hair cells, their afferent dendrites, and lateral olivocochlear terminals. Inner hair cell spines participate in triadic synapses between olivocochlear terminals and afferent dendrites. Triadic synapses have not yet been confirmed in the adult. Synaptic spines of afferent dendrites form axodendritic synapses with olivocochlear terminals and somatodendritic synapses with inner hair cells. The latter are of two types: ribbon-dendritic spines and stout dendritic spines surrounded only by a crown of synaptic vesicles. Formation of spinous afferent synapses results from sprouting of dendritic filopodia that intussuscept inner hair cell cytoplasm. This process continues in the adult, indicating ongoing synaptogenesis. Spinous processes of olivocochlear synaptic terminals contact adjacent afferent dendrites, thus integrating their connectivity. They develop about 14 postnatal days, but their presence in the adult has yet to be confirmed. Differentiation of spinous synapses in the organ of Corti results in a total increase of synaptic contacts and in a complexity of synaptic arrangements and connectivity. We propose that spinous synapses provide the morphological substrate for local processing of initial auditory signals within the cochlea.